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(57)  Provided is a recording head recovery system,

which includes a recording head (17ato 17¢) and a wiper

(35a to 35c). The recording head (17a to 17¢) includes
an ink ejection surface (F1) provided with an ink ejection
region (R1) in which ink ejection ports (18a) are formed.
The recording head (17a to 17c¢) is disposed on a wiping
direction upstream side of the ink ejection region (RI),

FIG.1
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and a cleaning liquid supply region (R2) in which cleaning
liquid supply ports (60a) for supplying cleaning liquid (23)
are formed. A height position (HI 1) of a lower end part
of the wiper (35a to 35c) when passing the cleaning liquid
supply region (R2) is lower than a height position (H12)
ofthe lower end part of the wiper (35a to 35¢) when wiping
the ink ejection region (R1).
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Description
BACKGROUND

[0001] The present disclosure relates to a recording
head recovery system having an ink ejection surface in
which an ink ejection ports are formed so as to eject ink
to a recording medium such as a paper sheet, a head
cleaning mechanism, and an inkjet recording apparatus
including the same.

[0002] As a recording apparatus such as a facsimile,
a copier, or a printer, an inkjet recording apparatus that
forms images by ejecting ink is widely used because it
can form a high definition images.

[0003] In this inkjet recording apparatus, micro ink
droplets (hereinafter referred to as mist) ejected together
with ink droplets for recording images and rebound mist
generated when the ink droplets are adhered to the re-
cording medium may be adhered and fixed to the ink
ejection surface of the recording head. As the mist on
the ink ejection surface is gradually increased and over-
laps the ink ejection ports, deterioration of ink ejection
straightness (bending flying), non-ejection, or the like
may occur, so that printing performance of the recording
head is deteriorated.

[0004] Therefore, in order to clean the ink ejection sur-
face of the recording head, there is known an inkjet re-
cording apparatus in which a plurality of cleaning liquid
supply ports are disposed in a part outside the ink ejection
region in which a plurality of ink ejection ports are formed
(a part on an upstream side in a wiping direction of a
wiper) in the ink ejection surface. In this inkjet recording
apparatus, after supplying cleaning liquid from the clean-
ing liquid supply ports, the wiper is moved along the ink
ejection surface from outside of the cleaning liquid supply
port, so that the wiper can wipe the ink ejection surface
while holding the cleaning liquid. In this way, a recording
head recovery process can be performed.

SUMMARY

[0005] A recording head recovery system of a first as-
pect of the present disclosure includes a recording head,
a wiper, a wipe unit, and a control unit. The recording
head includes an ink ejection surface provided with an
ink ejection region in which a plurality of ink ejection ports
are formed for ejecting ink onto a recording medium. The
wiper wipes the ink ejection surface in a predetermined
direction. The wipe unit holds the wiper and moves the
wiper in an up and down direction while moving the same
along the ink ejection surface. The control unit controls
the wipe unit. The recording head includes a cleaning
liquid supply region disposed on an upstream side in a
wiping direction of the ink ejection region, the wiping di-
rection in which the wiper wipes the ink ejection surface,
the cleaning liquid supply region in which a plurality of
cleaning liquid supply ports for supplying cleaning liquid
are formed. The control unit is capable of performing a
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recovery operation of the recording head including a
cleaning liquid supply operation for supplying the clean-
ing liquid from the cleaning liquid supply port, and a wipe
operation for wiping the ink ejection surface with the wiper
in a state holding the cleaning liquid, by moving the wiper
from a position on the wiping direction upstream side of
the cleaning liquid supply region to a position on the wip-
ing direction downstream side of the ink ejection region.
In the wipe operation, a height position of a lower end
part of the wiper when passing the cleaning liquid supply
region is lower than a height position of the lower end
part of the wiper when wiping the ink ejection region.

[0006] A recording head recovery system of a second
aspect of the present disclosure includes recording a
head, a wiper, a wiper holding member, a rotation mech-
anism, and a control unit. The recording head includes
an ink ejection surface provided with an ink ejection re-
gion in which a plurality of ink ejection ports are formed
for ejecting ink onto a recording medium. The wiper wipes
the ink ejection surface in a predetermined direction. The
wiper holding member holds the wiper, moves the same
along the ink ejection surface, and is capable of rotating
about a rotation shaft extending in a head width direction
perpendicular to a wiping direction in which the wiper
wipes the ink ejection surface. The rotation mechanism
rotates the wiper holding member about the rotation
shaft. The control unit controls the rotation mechanism.
The recording head includes a cleaning liquid supply re-
gion disposed on an upstream side in the wiping direction
oftheink ejection region, the cleaning liquid supply region
in which a plurality of cleaning liquid supply ports for sup-
plying cleaning liquid are formed. The control unit is ca-
pable of performing a recovery operation of the recording
head including a cleaning liquid supply operation for sup-
plying the cleaning liquid from the cleaning liquid supply
port, and a wipe operation for wiping the ink ejection sur-
face with the wiper in a state holding the cleaning liquid
by moving the wiper from a position on the wiping direc-
tion upstream side of the cleaning liquid supply region to
a position on the wiping direction downstream side of the
ink ejection region. In the wipe operation, the control unit
rotates the wiper holding member so that a pressure con-
tact angle of a tip of the wiper to the ink ejection surface
is decreased after the wiper passes the cleaning liquid
supply region before reaching the ink ejection region.

[0007] A head cleaning mechanism of a third aspect
of the present disclosure includes recording a head, and
awiper. The recording head includes an ink ejection sur-
face in which a plurality of ink ejection ports are formed
for ejecting ink onto a recording medium, and a cleaning
liquid supply surface in which a plurality of cleaning liquid
supply ports for supplying cleaning liquid are formed. The
wiper wipes the ink ejection surface in a predetermined
direction. The recording head are constituted of an ink
ejection head portion including the ink ejection surface,
and a cleaning liquid supplying head portion disposed on
an upstream side in a wiping direction of the ink ejection
head portion, the wiping direction in which the wiper
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wipes the ink ejection surface, the cleaning liquid sup-
plying head portion including the cleaning liquid supply
surface. The cleaning liquid supply surface includes a
lower surface disposed in parallel to the ink ejection sur-
face on the wiping direction upstream side of the ink ejec-
tion surface adjacent to the same. A length of the lower
surface in the head width direction perpendicular to the
wiping direction is larger than a length of the ink ejection
surface in the head width direction.

[0008] Otherobjects ofthe presentdisclosure and spe-
cific advantages obtained by the present disclosure will
become more apparent from the description of embodi-
ments given below.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

FIG. 1 is a diagram showing a structure of an inkjet
recording apparatus equipped with arecording head
of a first embodiment of the present disclosure.
FIG. 2 is a top view of a first conveying unit and a
recording portion of the inkjet recording apparatus
shown in FIG. 1.

FIG. 3is adiagram of the recording head constituting
a line head of the recording portion.

FIG. 4 is a diagram of the recording head viewed
from an ink ejection surface side.

FIG. 5 is a diagram of the recording head and its
vicinity viewed from obliquely below.

FIG. 6 is a diagram of a cleaning liquid supply mem-
ber of the recording head viewed from obliquely be-
low.

FIG. 7 is adiagram of the cleaning liquid supply mem-
ber of the recording head viewed from below.

FIG. 8 is a diagram of the recording head and its
vicinity viewed from obliquely above.

FIG. 9 is a diagram of a wipe unit viewed from ob-
liquely above.

FIG. 10 is a diagram of the wipe unit viewed from
obliquely above.

FIG. 11 is a diagram showing a state in which the
wipe unit is disposed below the recording portion.
FIG. 12 is a diagram showing a state in which a wiper
is disposed below the recording head.

FIG. 13 is a diagram showing a state in which the
wiper is moved upward from the state of FIG. 12.
FIG. 14 is a diagram showing a state in which the
wiper is pressed to contact with the cleaning liquid
supply member and is moved in an arrow A direction
from the state of FIG. 13.

FIG. 15 is a diagram showing a state in which the
wiper passes a cleaning liquid supply region.

FIG. 16 is a diagram showing a state in which the
wiper passes a step and after that the wiper is moved
upward.

FIG. 17 is a diagram showing a state in which the
wiper is further moved in the arrow A direction from
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the state of FIG. 16.

FIG. 18 is a diagram showing a state in which the
wiper is further moved in the arrow A direction from
the state of FIG. 17 and after that the wiper is moved
downward so as to be separated from the ink ejection
surface.

FIG. 19 is a diagram of a wiper holder stay, a rotation
mechanism and their vicinity of an inkjet recording
apparatus of a second embodiment of the present
disclosure, viewed from obliquely above.

FIG. 20 is a diagram showing a mounting structure
of the wiper to the wiper holder stay in the inkjet re-
cording apparatus of the second embodiment of the
present disclosure.

FIG. 21 is a diagram showing a state in which the
wiper passes the cleaning liquid supply region of the
inkjet recording apparatus of the second embodi-
ment of the present disclosure.

FIG. 22 is a diagram showing a state in which the
wiper passes the step and after that the wiper holder
stay is rotated by a predetermined angle in the inkjet
recording apparatus of the second embodiment of
the present disclosure.

FIG. 23 is a diagram of the recording head of the
inkjet recording apparatus of a third embodiment of
the present disclosure, viewed from the ink ejection
surface side.

FIG. 24 is a diagram of the cleaning liquid supply
member of the recording head of the inkjet recording
apparatus of the third embodiment of the present
disclosure, viewed from obliquely below.

FIG. 25 is a diagram showing a structure of a bound-
ary part between a head portion and the cleaning
liquid supply member of the recording head of the
inkjet recording apparatus of the third embodiment
of the present disclosure.

FIG. 26 is a diagram showing the cleaning liquid sup-
ply member of the recording head of the inkjet re-
cording apparatus of the third embodiment of the
present disclosure, viewed from below.

FIG. 27 is a diagram showing the boundary part be-
tween the head portion and the cleaning liquid supply
member of the recording head of the inkjet recording
apparatus of the third embodiment of the present
disclosure, viewed from below.

FIG. 28 is a diagram showing the boundary part be-
tween the head portion and the cleaning liquid supply
member of the recording head of a variation of the
third embodiment of the present disclosure, viewed
from below.

DETAILED DESCRIPTION

[0010] Hereinafter,embodiments of the presentdisclo-
sure are described with reference to the drawings.
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(First embodiment)

[0011] AsshowninFIG. 1, apaperfeed tray 2 for stor-
ing paper sheets S (recording media) is disposed in a left
side part of an inkjet recording apparatus 100 of a first
embodiment of the present disclosure, and one end part
of this paper feed tray 2 is provided with a sheet feed
roller 3 for feeding and conveying stored paper sheets S
to a first conveying unit 5 one by one from the top paper
sheet S, and a driven roller 4 pressed to the sheet feed
roller 3 so as to rotate to follow the same.

[0012] On a downstream side (the right side in FIG. 1)
of the sheet feed roller 3 and the driven roller 4 in a paper
sheet conveying direction (arrow X direction), the first
conveying unit 5 and a recording portion 9 are disposed.
The first conveying unit 5 has a structure including a first
drive roller 6, a first driven roller 7, and a first conveyor
belt 8 stretched between the first drive roller 6 and the
firstdrivenroller 7. The first drive roller 6 is driven to rotate
in a clockwise direction by a control signal from a control
unit 110 that controls the entire inkjetrecording apparatus
100, and hence the paper sheet S held on the first con-
veyor belt 8 is conveyed in the arrow X direction.
[0013] Therecording portion9includes aheadhousing
10, and line heads 11C, 11M, 11Y, and 11K held by the
head housing 10. These line heads 11C to 11K are sup-
ported at a height such that a predetermined space (e.g.
1 mm) is formed between a conveying surface of the first
conveyor belt 8 and the heads. As shown in FIG. 2, a
plurality of (e.g. three) recording heads 17a to 17c are
arranged in a zig-zag manner along a paper sheet width
direction (up and down direction in FIG. 2) perpendicular
to the paper sheet conveying direction.

[0014] As shown in FIGS. 3 and 4, an ink ejection sur-
face F1 of a head portion (ink ejection head portion) 18
of each of the recording heads 17a to 17c is provided
with an ink ejection region R1 in which multiple ink ejec-
tion ports 18a (see FIG. 2) are arranged. An opening
diameter of the ink ejection port 18a is set to 20 um, for
example. At least the ink ejection surface F1 of the head
portion 18 is made of stainless steel (SUS), for example.
Water repellenttreatmentis performed on the ink ejection
surface F1 by applying fluorine or silicone waterrepellent.
Note that the recording heads 17a to 17c have the same
shape and structure, and therefore the recording heads
17ato 17c are shown in one diagram in FIGS. 3 and 4.
[0015] Therecording heads 17ato 17c constituting the
line heads 11C to 11K are supplied with four color (cyan,
magenta, yellow, and black) ink stored in ink tanks (not
shown) for each color of the line heads 11C to 11K, re-
spectively.

[0016] Each of the recording heads 17a to 17c ejects
ink from the ink ejection port 18a to the paper sheet S
sucked and held to be conveyed by the conveying surface
of the first conveyor belt 8 according to image data re-
ceived from an external computer based on a control
signal from the control unit 110 (see FIG. 1). In this way,
on the paper sheet S on the first conveyor belt 8, the
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cyan, magenta, yellow, and black color ink are superim-
posed to form a color image.

[0017] In addition, the recording heads 17a to 17c are
provided with a cleaning liquid supply member (cleaning
liquid supplying head portion) 60, which supplies clean-
ing liquid. The cleaning liquid supply member 60 is dis-
posed adjacent to the head portion 18 on an upstream
side (theright side in FIG. 3) of a wiping direction of wipers
35a to 35c described later. The cleaning liquid supply
member 60 has a cleaning liquid supply surface F2 in-
cluding a cleaning liquid supply region R2 in which a plu-
rality of cleaning liquid supply ports 60a (see FIG. 6) that
supplies the cleaning liquid are arranged. An opening
diameter of the cleaning liquid supply port 60a is set to
0.1 mm, for example, which is larger than the opening
diameter of the ink ejection port 18a. Note that the clean-
ing liquid supply member 60 is made of resin.

[0018] AsshowninFIGS. 3and 5, apart of the cleaning
liquid supply member 60 on the wiping direction upstream
side (the right side in FIG. 3) of the cleaning liquid supply
surface F2 is provided with an inclined surface 62. The
partofthe cleaning liquid supply member 60 on the wiping
direction downstream side (the left side in FIG. 3) is pro-
vided with a thin plate portion 65 having a thin plate-like
shape. The thin plate portion 65 is disposed to overlap
under an end of the ink ejection surface F1 of the head
portion 18. In this way, a step corresponding to a thick-
ness of the thin plate portion 65 is formed at a boundary
part between the cleaning liquid supply surface F2 and
the ink ejection surface F1. In addition, the thin plate por-
tion 65 has a thickness of 0.1 mm, for example. There-
fore, a height position H2 of the cleaning liquid supply
surface F2 (see FIG. 15) is lower than a height position
H1 of the ink ejection surface F1 (see FIG. 15) by 0.1
mm, for example. Note that in FIG. 5 and in FIG. 8 de-
scribed later, for easy understanding, only a part of the
recording heads 17a to 17c is shown.

[0019] As shown in FIGS. 6 and 7, a plurality of the
cleaning liquid supply ports 60a are disposed at a pre-
determined pitch in a head width direction (arrow BB’
direction) perpendicular to the wiping direction (arrow A
direction). Note that only one row of the plurality of clean-
ing liquid supply ports 60a disposed along the head width
direction is shown in the diagram, but a plurality of rows
of them may be disposed to be adjacent to each other in
the wiping direction (in the arrow A direction).

[0020] As shown in FIGS. 5 and 8, the cleaning liquid
supply member 60 is connected to a downstream end of
a supply path 70 constituted of a tube in which the clean-
ing liquid flows. An upstream end of the supply path 70
is connected to a cleaning liquid supply mechanism (not
shown). The cleaning liquid supply mechanism is consti-
tuted of a tank (not shown) that stores the cleaning liquid,
and a pump (notshown) that pumps up the cleaning liquid
from the tank to the supply path 70.

[0021] The supply path 70 is constituted of a single
path at the upstream end and branches repeatedly to-
ward the downstream side so as to be branched into 12
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paths. The 12 paths are connected to the cleaning liquid
supply members 60 of the recording heads 17a to 17c,
respectively.

[0022] In this inkjet recording apparatus 100, in order
to clean the ink ejection surfaces F1 of the recording
heads 17a to 17¢c, when starting to print after a long halt
and between printing operations, ink is forcibly ejected
from all the ink ejection ports 18a of the recording heads
17a to 17c, while the cleaning liquid is supplied to the
cleaning liquid supply surface F2 from all the cleaning
liquid supply ports 60a of the recording heads 17ato 17¢
(see FIG 6). Then, the ink ejection surface F1 is wiped
by the wipers 35a to 35¢ described later, and preparation
for the next printing operation is made.

[0023] With reference to FIG. 1 again, a second con-
veying unit 12 is disposed on the downstream side (the
right side in FIG. 1) of the first conveying unit 5 in the
paper sheet conveying direction. The second conveying
unit 12 has a structure including a second drive roller 13,
a second driven roller 14, and a second conveyor belt 15
stretched between the second drive roller 13 and the sec-
ond driven roller 14. The second drive roller 13 is driven
to rotate in the clockwise direction, and hence the paper
sheet S held on the second conveyor belt 15 is conveyed
in the arrow X direction.

[0024] The paper sheet S with the ink image recorded
by the recording portion 9 is sent to the second conveying
unit 12, and the ink ejected to the surface of the paper
sheet S is dried while passing through the second con-
veying unit 12. In addition, a wipe unit 19 and a cap unit
90 are disposed below the second conveying unit 12.
The wipe unit 19 moves to below the recording portion 9
when performing the above-mentioned wipe operation
using the wipers 35a to 35c, so as to wipe off the ink
ejected forcibly from the ink ejection ports 18a of the re-
cording heads 17ato 17c and the cleaning liquid supplied
from the cleaning liquid supply ports 60a, and to collect
the wiped ink and cleaning liquid. In addition, the wipe
unit 19 is configured to be capable of moving in the up
and down direction with a drive mechanism (not shown)
including a drive source such as a stepping motor. When
the wipe unit 19 moves up or down, the wipers 35a to
35c are also moved up or down. When capping the ink
ejection surfaces F1 (see FIG. 3) of the recording heads
17a to 17c¢, the cap unit 90 horizontally moves to below
of the recording portion 9 and further moves upward so
as to be mounted on lower surfaces of the recording
heads 17ato 17c.

[0025] In addition, the downstream side of the second
conveying unit 12 in the paper sheet conveying direction
is provided with a discharge roller pair 16 that discharges
the paper sheet S with the recorded image to the outside
of the apparatus main body, and a discharge tray (not
shown) on which the paper sheet S is placed after being
discharged to the outside of the apparatus is provided
on the downstream side of the discharge roller pair 16.

[0026] Next, a detailed structure of the wipe unit 19 is
described. As shown in FIGS. 9 and 10, the wipe unit 19
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is constituted of a rectangular wiper carriage 31 to which
a plurality of wipers 35a to 35c are fixed, which can move
along the ink ejection surface F1, and a support frame
40 that supports the wiper carriage 31.

[0027] Rail portions 41a and 41b are formed on op-
posed edges of an upper surface of the support frame
40, and rollers 36 disposed at four corners of the wiper
carriage 31 abut the rail portions 41a and 41b so that the
wiper carriage 31 is supported by the support frame 40
in a slidable manner in an arrow AA’ direction.

[0028] A wiper carriage moving motor 45 for moving
the wiper carriage 31 in the horizontal direction (arrow
AA’ direction), and a gear train (not shown) that engages
with the wiper carriage moving motor 45 and rack teeth
(not shown) of the wiper carriage 31 are attached to the
outside of the support frame 40. When the wiper carriage
moving motor 45 rotates forward and backward, the gear
train rotates forward and backward so that the wiper car-
riage 31 moves in the horizontal direction (arrow AA’ di-
rection) in a reciprocating manner.

[0029] The wipers 35ato 35c are elastic members (e.g.
rubber members made of EPDM) for wiping off the clean-
ing liquid supplied from the cleaning liquid supply ports
60a of the recording heads 17ato 17c (see FIG. 6) to the
cleaning liquid supply surface F2 and the ink extruded
from the ink ejection port 18a. The wipers 35a to 35¢ are
pressed to contact with the part (e.g. the inclined surface
62) of the cleaning liquid supply member 60 on the wiping
direction downstream side of the cleaning liquid supply
region R2 (see FIG. 4). When the wiper carriage 31
moves, the wipers 35a to 35¢ wipe the cleaning liquid
supply surface F2 and the ink ejection surface F1 in a
predetermined direction (in the arrow A direction).
[0030] The four wipers 35a are disposed with substan-
tially equal spaces. Similarly, four wipers 35b as well as
four wipers 35c are disposed with substantially equal
spaces. The wipers 35a and 35c are respectively dis-
posed at positions corresponding to the left and right re-
cording heads 17a and 17c (see FIG. 2) constituting the
line heads 11C to 11K. In addition, the wiper 35b is dis-
posed at a position corresponding to the center recording
head 17b (see FIG 2) constituting the line heads 11C to
11K and is fixed by shifting from the wipers 35a and 35c
by a predetermined distance in a direction perpendicular
to a moving direction of the wiper carriage 31 (arrow AA’
direction).

[0031] The upper surface of the support frame 40 is
provided with a collection tray 44 for collecting waste ink
and cleaning liquid wiped off the ink ejection surface F1
by the wipers 35a to 35c. A substantially middle part of
the collection tray 44 is provided with an exit hole (not
shown), and tray surfaces 44a and 44b on both sides of
the exit hole have down slopes toward the exit hole. The
waste ink and cleaning liquid wiped off the ink ejection
surface F1 by the wipers 35a to 35c drop to the tray sur-
faces 44a and 44b and flow to the exit hole (not shown).
After that, the waste ink and cleaning liquid passes
through an ink collection path (not shown) connected to



9 EP 3 354 463 A1 10

the exit hole and are collected to a collection tank (not
shown).

[0032] Next, a recovery operation of the recording
heads 17a to 17c¢ using the wipe unit 19 in the inkjet
recording apparatus 100 of this embodiment is de-
scribed. Note that the recovery operation of the recording
heads 17ato 17c described below are performed by con-
trolling operations of the recording heads 17a to 17c, the
wipe unit 19, and the like, based on the control signal
from the control unit 110 (see FIG. 1).

[0033] When the recovery operation of the recording
heads 17ato 17c is performed, first as shown in FIG. 11,
the control unit 110 (see FIG. 1) downwardly moves the
first conveying unit 5 positioned below the recording por-
tion 9. Then, the control unit 110 horizontally moves the
wipe unit 19 positioned below the second conveying unit
12 so that it is positioned between the recording portion
9 and the first conveying unit 5. In this state, the wipers
35ato 35¢ of the wipe unit 19 (see FIG. 12) are positioned
below the ink ejection surface F1 and the cleaning liquid
supply surface F2 (see FIG. 12) of the recording heads
17ato 17c.

(Cleaning liquid supply operation)

[0034] Prior to a wiping operation (wipe operation de-
scribed later), as shown in FIG. 12, the control unit 110
(see FIG. 1) supplies cleaning liquid 23 to the recording
heads 17a to 17c. A predetermined amount of the sup-
plied cleaningliquid 23 is supplied from the cleaning liquid
supply ports 60a (see FIG. 6) to the cleaning liquid supply
surface F2. Note that in the diagram, the cleaning liquid
23 is shown with hatching for easy understanding.

(Ink extrusion operation)

[0035] In addition, prior to the wiping operation (wipe
operation described later), as shown in FIG. 12, the con-
trol unit 110 (see FIG. 1) supplies ink 22 to the recording
heads 17ato 17c. The supplied ink 22 is forcibly extruded
(purged) from the ink ejection port 18a. By this purging
operation, thickened ink, foreign matters, and air bubbles
in the ink ejection port 18a are discharged from the ink
ejection port 18a. In this case, the purged ink 22 is ex-
truded to the ink ejection surface F1 along a shape of the
ink ejection region R1 in which the ink ejection port 18a
exists. Note that in the diagram, the ink (purged ink) 22
is shown with hatching for easy understanding.

(Wipe operation)

[0036] As shown in FIG. 13, the control unit 110 up-
wardly moves the wipers 35a to 35c at a position P1 just
below the inclined surface 62 of the cleaning liquid supply
member 60 of the recording heads 17a to 17c (position
on the wiping direction upstream side (the right side in
FIG. 13) of the cleaning liquid supply region R2). In this
case, the wipers 35a to 35c are moved upward so that
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upper surfaces of the wipers 35a to 35¢c become higher
than the cleaning liquid supply surface F2 by approxi-
mately 0.5 mm. Note that when the wipers 35a to 35c
are moved upward, the wipers 35a to 35¢c may or may
not be pressed to contact with the inclined surface 62.
[0037] From the state of FIG. 13, the control unit 110
horizontally moves the wipers 35ato 35¢ along the clean-
ing liquid supply surface F2 in a direction to the ink ejec-
tionregion R1 (inthe arrow A direction) as shownin FIGS.
14 and 15. In this way, after wiping off the cleaning liquid
23, the wipers 35a to 35¢c move in the direction to the ink
ejection region R1 in a state holding the cleaning liquid
23. In this case, an overlap amount (bite amount) of the
wipers 35a to 35c with the cleaning liquid supply surface
F2 is approximately 0.5 mm.

[0038] Then, the wipers 35a to 35¢ further moves in
the left direction (in the arrow A direction), and when it
passes the step at the boundary part between the clean-
ing liquid supply surface F2 and the ink ejection surface
F1, the control unit 110 upwardly moves the wipers 35a
to 35¢ by approximately 1.1 mm as shown in FIG. 16. In
this way, a height position H12 of lower end parts of the
wipers 35a to 35¢ when wiping the ink ejection surface
F1 is higher than a height position H11 of the lower end
parts of the wipers 35a to 35¢c when wiping (passing) the
cleaning liquid supply surface F2 (see FIG. 15). In addi-
tion, a contact pressing force of the wipers 35a to 35c¢ to
the ink ejection surface F1 becomes larger than a contact
pressing force of the wipers 35a to 35c to the cleaning
liquid supply surface F2.

[0039] After that, as shown in FIG. 17, the wipers 35a
to 35c further moves on the ink ejection surface F1 in the
left direction (in the arrow A direction) while keeping the
state holding the cleaning liquid 23. In this case, the
cleaning liquid 23 and the ink (purged ink) 22 melts the
ink droplets (waste ink) adhered and fixed to the ink ejec-
tion surface F1 and is wiped by the wipers 35a to 35c.
Note that the overlap amount of the wipers 35a to 35c
with the ink ejection surface F1 is approximately 1.5 mm,
which is twice or more (approximately three times in this
example) of the overlap amount (approximately 0.5 mm)
of the wipers 35a to 35c¢ with the cleaning liquid supply
surface F2 when wiping the cleaning liquid supply region
R2. Then, the wipers 35a to 35c¢ further moves in the left
direction (in the arrow A direction), and when they reach
a position P2 on the opposite side of the cleaning liquid
supply region R2 with respect to the ink ejection region
R1, the movement in the left direction is stopped. Note
that the cleaning liquid 23 and waste ink wiped by the
wipers 35a to 35c¢ are collected to the collection tray 44
provided to the wipe unit 19.

(Separation operation)

[0040] After performing the wipe operation, as shown
in FIG. 18, the control unit 110 downwardly moves the
wipers 35a to 35c so as to be separated from the ink
ejection surface F1.
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[0041] Finally, the control unit 110 horizontally moves
the wipe unit 19 positioned between the recording portion
9 and the first conveying unit 5 so that it is positioned
below the second conveying unit 12, and the control unit
110 moves the first conveying unit 5 upward to a prede-
termined position. In this way, the recovery operation of
the recording heads 17a to 17c¢ is finished.

[0042] In this embodiment, as described above, the
control unit 110 moves the wipers 35a to 35c from the
position P1 on the wiping direction upstream side of the
cleaning liquid supply region R2 to the position P2 on the
wiping direction downstream side of the ink ejection re-
gion R1, and hence the wipers 35a to 35c can perform
the wipe operation of wiping the ink ejection surface F1
in the state holding the cleaning liquid 23. In this way,
the ink ejection surface F1 can be cleaned.

[0043] In addition, in the wipe operation, the height po-
sition H11 of the lower end parts of the wipers 35a to 35¢
when wiping the cleaning liquid supply region R2 is lower
than the height position H12 of the lower end parts of the
wipers 35a to 35¢ when wiping the ink ejection region
R1. In this way, the contact pressing force of the wipers
35ato 35c to the cleaning liquid supply surface F2 when
wiping the cleaning liquid supply region R2 can be re-
duced, and hence tips of the wipers 35a to 35c can be
prevented from being damaged by an edge of the clean-
ing liquid supply port 60a.

[0044] In addition, as described above, if the opening
diameter of the cleaning liquid supply port 60a is larger
than the opening diameter of the ink ejection port 18a,
an entering amount of the tips of the wipers 35a to 35c
into the cleaning liquid supply port 60a becomes more
than an entering amount of the same into the ink ejection
port 18a, and hence the tips of the wipers 35a to 35c are
apt to be damaged. Therefore, it is particularly effective
to apply the present disclosure in the case where the
opening diameter of the cleaning liquid supply port 60a
is larger than the opening diameter of the ink ejection
port 18a.

[0045] In addition, as described above, if the height
position H2 of the cleaning liquid supply surface F2 is
lower than the height position H11 of the ink ejection sur-
face F1, the contact pressing force of the wipers 35a to
35c to the cleaning liquid supply surface F2 is apt to be
larger than the contact pressing force of the wipers 35a
to 35c¢ to the ink ejection surface F1, and hence the tips
of the wipers 35a to 35c¢ are apt to be damaged. There-
fore, it is particularly effective to apply the present dis-
closure in the case where the height position H2 of the
cleaning liquid supply surface F2 is lower than the height
position H1 of the ink ejection surface F1.

[0046] In addition, as described above, the overlap
amount of the wipers 35a to 35c with the cleaning liquid
supply surface F2 when wiping the cleaning liquid supply
region R2 is smaller than the overlap amount of the wip-
ers 35a to 35¢ with the ink ejection surface F1 when wip-
ing the ink ejection region R1. In this way, the contact
pressing force of the wipers 35a to 35c to the cleaning

10

15

20

25

30

35

40

45

50

55

liquid supply surface F2 can be smaller than the contact
pressing force of the wipers 35a to 35c to the ink ejection
surface F1, and hence the tips of the wipers 35a to 35¢
can be prevented more from being damaged.

[0047] In addition, as described above, the part on the
wiping direction downstream side of the cleaning liquid
supply member 60 is provided with the thin plate portion
65 having a thin plate-like shape, and the thin plate por-
tion 65 is disposed to overlap under an end of the ink
ejection surface F1. In this way, the cleaning liquid 23
can be prevented from entering a gap between the head
portion 18 and the cleaning liquid supply member 60.
[0048] In addition, as described above, the overlap
amount of the wipers 35a to 35c with the cleaning liquid
supply surface F2 when wiping the cleaning liquid supply
region R2 is less than or equal to a half of the overlap
amount of the wipers 35a to 35c¢ with the ink ejection
surface F1 when wiping the ink ejection region R1. In this
way, the contact pressing force of the wipers 35a to 35¢
to the cleaning liquid supply surface F2 when wiping the
cleaning liquid supply region R2 can be sufficiently small,
and hence the tips of the wipers 35a to 35c can be suf-
ficiently prevented from being damaged by the edge of
the cleaning liquid supply port 60a.

(Second embodiment)

[0049] In the inkjet recording apparatus 100 of a sec-
ond embodiment of the present disclosure, the thin plate
portion 65 of the cleaning liquid supply member 60 has
a thickness of 0.05 mm to 0.1 mm, for example. There-
fore, the height position H2 of the cleaning liquid supply
surface F2 (see FIG. 21) is lower than the height position
H1 of the ink ejection surface F1 (see FIG. 21) by 0.05
mm to 0.1 mm, for example.

[0050] As shown in FIGS. 19 and 20, the four wipers
35a are held and sandwiched between one wiper holder
stay (wiper holding member) 32 made of metal sheet
extending in the head width direction (arrow BB’ direc-
tion) and four pressing metal plates 33, and the four wip-
ers 35a are fixed to the wiper holder stay 32 with screws
34. The four wipers 35b and the four wipers 35c are also
fixed to the wiper holder stay 32 in the same manner.
[0051] Eachend ofthe wiper holder stay 32 in the head
width direction is provided with a rotation shaft 32a ex-
tending in the head width direction. Note that the wiper
holder stay 32 may be fixed to one rotation shaft 32a that
islonger than the wiper holder stay 32. The rotation shafts
32a are pivotally supported by bearings (not shown) of
the wiper carriage 31, and the wiper holder stay 32 can
rotate about the rotation shaft 32a. When the wiper car-
riage 31 moves in the arrow AA’ direction, the wiper hold-
er stay 32 moves in the arrow AA’ direction in a state
holding the wipers 35a to 35c.

[0052] One of the rotation shafts 32a is connected to
a rotation mechanism 37 for rotating the wiper holder
stay 32 about the rotation shaft 32a. The rotation mech-
anism 37 is constituted of an angle adjusting motor 38
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constituted of a stepping motor, a gear 39a fixed to the
rotation shaft 32a, and a gear train constituted of a plu-
rality of gears 39b for linking between a motor gear 38a
of the angle adjusting motor 38 and the gear 39a. When
the angle adjusting motor 38 rotates forward and back-
ward, the wiper holder stay 32 rotates forward and back-
ward by a predetermined angle in the state holding the
wipers 35a to 35c.

[0053] Other structures of the second embodiment are
the same as those of the first embodiment described
above.

[0054] Next, the recovery operation of the recording
heads 17a to 17c using the wipe unit 19 in the inkjet
recording apparatus 100 of this embodiment is de-
scribed. The recovery operation of the recording heads
17a to 17c described below is performed by controlling
operations of the recording heads 17a to 17c, the wipe
unit 19, the rotation mechanism 37, and the like, based
on the control signal from the control unit 110 (see FIG.
1). Note that in this embodiment, unlike the first embod-
iment described above, the wipers 35a to 35c are not
moved upward when the wipers 35a to 35¢ pass the step
at the boundary part between the cleaning liquid supply
surface F2 and the ink ejection surface F1.

[0055] When the recovery operation of the recording
heads 17ato 17c is performed, first as shown in FIG. 11,
the control unit 110 (see FIG. 1) downwardly moves the
first conveying unit 5 positioned below the recording por-
tion 9. Then, the control unit 110 horizontally moves the
wipe unit 19 positioned below the second conveying unit
12 so that it is positioned between the recording portion
9 and the first conveying unit 5.

(Cleaning liquid supply operation)

[0056] As shown in FIG. 12, prior to the wiping opera-
tion (wipe operation described later), the control unit 110
(see FIG. 1) supplies the cleaning liquid 23 to the record-
ing heads 17a to 17c. A predetermined amount of the
supplied cleaning liquid 23 is supplied from the cleaning
liquid supply ports 60a (see FIG. 6) to the cleaning liquid
supply surface F2.

(Ink extrusion operation)

[0057] In addition, as shown in FIG. 12, prior to the
wiping operation (wipe operation described later), the
control unit 110 (see FIG. 1) supplies the ink 22 to the
recordingheads 17ato 17c. The supplied ink 22 is forcibly
extruded (purged) from the ink ejection port 18a.

(Wipe operation)

[0058] As shown in FIG. 13, the control unit 110 up-
wardly moves the wipers 35a to 35c at the position P1
just below the inclined surface 62 of the cleaning liquid
supply member 60 of the recording heads 17a to 17¢
(position on the wiping direction upstream side (the right
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side in FIG. 13) of the cleaning liquid supply region R2).
In this case, the wipers 35a to 35¢ are moved upward so
that the upper surfaces of the wipers 35a to 35¢c become
higher than the cleaning liquid supply surface F2 by ap-
proximately 1.5 mm. Note that when the wipers 35a to
35c are moved upward, the wipers 35a to 35¢c may or
may not be pressed to contact with the inclined surface
62.

[0059] From the state of FIG. 13, the control unit 110
horizontally moves the wipers 35ato 35¢ along the clean-
ing liquid supply surface F2 in a direction to the ink ejec-
tionregion R1 (inthe arrow A direction) as shownin FIGS.
14 and 21. In this way, after wiping off the cleaning liquid
23, the wipers 35a to 35¢c move in the direction to the ink
ejection region R1 in the state holding the cleaning liquid
23. When the wipers 35a to 35¢ pass the cleaning liquid
supply region R2, the wiper mounting surface 32b of the
wiper holder stay 32 to which the wipers 35a to 35c are
mounted is disposed to be inclined upward toward the
wiping direction upstream side (the right side in FIG. 21).
Specifically, the wiper mounting surface 32b is disposed
to be inclined from the normal of the cleaning liquid supply
surface F2 in an arrow A’ direction by an angle of a1
(approximately 15 degrees), and a pressure contact an-
gle B1 of the tips of the wipers 35a to 35c to the cleaning
liquid supply surface F2 is approximately 60 degrees.
[0060] Further, when the wipers 35a to 35c further
moves in the left direction (in the arrow A direction) so
as to pass the boundary part between the cleaning liquid
supply surface F2 and the ink ejection surface F1, the
control unit 110 rotates the wiper holder stay 32 ina coun-
terclockwise direction by a predetermined angle in FIG.
22 (by approximately 10 to 20 degrees) as shown in FIG.
22 so that the pressure contact angle of the tips of the
wipers 35a to 35c to the ink ejection surface F1 is de-
creased. Specifically, the wiper mounting surface 32b is
disposed perpendicularly to the cleaning liquid ejection
surface F1, and a pressure contact angle B2 of the tips
of the wipers 35a to 35c to the cleaning liquid ejection
surface F1 becomes approximately 45 degrees. In this
way, the pressure contact angle 32 of the tips of the wip-
ers 35a to 35c¢ to the ink ejection surface F1 when wiping
the ink ejection region R1 is smaller than the pressure
contact angle 1 of the tips of the wipers 35a to 35¢ to
the cleaning liquid supply surface F2 when passing the
cleaning liquid supply region R2 by 10 to 20 degrees (15
degrees in this example). In addition, the contact press-
ing force of the wipers 35a to 35c to the ink ejection sur-
face F1 is larger than the contact pressing force of the
wipers 35a to 35c¢ to the cleaning liquid supply surface F2.
[0061] After that, as shown in FIG. 17, the wipers 35a
to 35c¢ further move in the left direction (in the arrow A
direction) on the ink ejection surface F1 while maintaining
the state holding the cleaning liquid 23. Note that the
pressure contact angle 32 of the tips of the wipers 35a
to 35¢ to the ink ejection surface F1 when wiping the ink
ejection region R1 is approximately 45 degrees. Then,
the wipers 35a to 35c further move in the left direction
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(in the arrow A direction). When the wipers 35a to 35¢
reach the position P2 on the opposite side of the cleaning
liquid supply region R2 with respect to the ink ejection
region R1, the movement in the left direction is stopped.

(Separation operation)

[0062] Afterthe wipe operationis performed, as shown
in FIG. 18, the control unit 110 downwardly moves the
wipers 35a to 35c so that they are separated from the
ink ejection surface F1.

[0063] Finally, the control unit 110 horizontally moves
the wipe unit 19 disposed between the recording portion
9 and the first conveying unit 5 so that it is positioned
below the second conveying unit 12, and the control unit
110 upwardly moves the first conveying unit 5 to a pre-
determined position. In this way, the recovery operation
of the recording heads 17a to 17c is finished.

[0064] Otheroperationsinthe secondembodimentare
the same as those in the first embodiment described
above.

[0065] In this embodiment, as described above, in the
wipe operation, after the wipers 35a to 35c pass the
cleaning liquid supply region R2, before they reach the
ink ejection region R1, the control unit 110 rotates the
wiper holder stay 32 so that the pressure contact angle
of the tips of the wipers 35a to 35c¢ to the ink ejection
surface F1 is decreased. In other words, the pressure
contact angle of the tips of the wipers 35a to 35c to the
recording heads 17ato 17cis larger when the wipers 35a
to 35c pass the cleaning liquid supply region R2 than
when the wipers 35a to 35¢ wipe the ink ejection region
R1. In this way, the contact pressing force of the wipers
35ato 35c to the cleaning liquid supply surface F2 when
passing the cleaning liquid supply region R2 can be re-
duced, and hence the tips of the wipers 35a to 35c can
be prevented from being damaged by the edge of the
cleaning liquid supply port 60a.

[0066] In addition, as described above, the wiper
mounting surface 32b of the wiper holder stay 32 is dis-
posed to be inclined upward toward the wiping direction
upstream side when the wipers 35ato 35¢ pass the clean-
ing liquid supply region R2, while it is disposed to be
perpendicular to the ink ejection surface F1 when the
wipers 35a to 35c¢ pass the ink ejection region R1. In this
way, the contact pressing force of the wipers 35a to 35¢
to the cleaning liquid supply surface F2 when passing
the cleaning liquid supply region R2 can be easily re-
duced, and hence the tips of the wipers 35a to 35c can
be easily prevented from being damaged by the edge of
the cleaning liquid supply port 60a.

[0067] In addition, as described above, when the
height position H2 of the cleaning liquid supply surface
F2 is lower than the height position H1 of the ink ejection
surface F1, the step is formed at the boundary part be-
tween the cleaning liquid supply surface F2 and the ink
ejection surface F1, and hence the tips of the wipers 35a
to 35¢ are apt to be damaged by the step more easily
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when the wipers 35a to 35c pass the step. Therefore, it
is particularly effective to apply the present disclosure in
the case where the height position H2 of the cleaning
liquid supply surface F2 is lower than the height position
H1 of the ink ejection surface F1.

[0068] In addition, as described above, the pressure
contact angle 1 of the tips of the wipers 35a to 35¢ to
the cleaning liquid supply surface F2 when wiping the
cleaning liquid supply region R2 is larger than the pres-
sure contact angle B2 of the tips of the wipers 35a to 35¢
to the ink ejection surface F1 when wiping the ink ejection
region R1 by 10 to 20 degrees. In this way, the contact
pressing force of the wipers 35a to 35c to the cleaning
liquid supply surface F2 when wiping the cleaning liquid
supply region R2 can be sufficiently decreased, and
hence the tips of the wipers 35a to 35c can be sufficiently
prevented from being damaged by the edge of the clean-
ing liquid supply port 60a.

[0069] Other effects of the second embodiment are the
same as those in the first embodiment described above.

(Third embodiment)

[0070] In the inkjet recording apparatus 100 of a third
embodiment of the present disclosure, as shown in FIG.
23, the cleaning liquid supply member 60 has a lower
surface (cleaning liquid supply surface) F2 including the
cleaning liquid supply region R2 in which a plurality of
the cleaning liquid supply ports 60a for supplying the
cleaning liquid (see FIGS. 24 and 26) are arranged. The
lower surface F2 is disposed in parallel to the ink ejection
surface F1. As shown in FIG. 25, a step U is formed at
a boundary part between the lower surface F2 and the
ink ejection surface F1.

[0071] As shown in FIG. 27, a length L60 in the head
width direction (arrow BB’ direction) of the lower surface
F2 of the cleaning liquid supply member 60 is larger than
alength L18 in the head width direction of the ink ejection
surface F1 of the head portion 18 by approximately 1
mm. Therefore, the lower surface F2 protrudes from the
ink ejection surface F1 in the head width direction on
each side by a protrusion amount W65a (approximately
0.5 mm).

[0072] In addition, the length L60 in the head width
direction of the lower surface F2 is smaller than the length
L35 in the head width direction of the wipers 35a to 35c
by approximately 1 mm. Therefore, the wipers 35ato 35¢
protrudes from the lower surface F2 in the head width
direction on each side by approximately 0.5 mm.
[0073] An end of the lower surface F2 on the wiping
direction downstream side (the left side in FIG. 27) is
formed to have a round shape in a plan view and has no
angular portion. Specifically, two corner portions 65a of
the end of the lower surface F2 on the wiping direction
downstream side are formed to have a round shape (fan
shape having a central angle of 90 degrees) in a plan
view. The radius of curvature of the corner portion 65a
is larger than or equal to the protrusion amount W65a
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(approximately 0.5 mm) of the lower surface F2 from the
ink ejection surface F1 in the head width direction.
[0074] Inthis embodiment, the recording heads 17a to
17¢, the wipers 35a to 35c, the supply path 70, the clean-
ing liquid supply mechanism, and the like constitute the
head cleaning mechanism.

[0075] Other structures of the third embodiment are
the same as those in the first embodiment described
above.

[0076] Next, the recovery operation of the recording
heads 17a to 17c¢ using the wipe unit 19 in the inkjet
recording apparatus 100 of this embodiment is de-
scribed. Note that in this embodiment, unlike the first em-
bodiment described above, the wipers 35a to 35¢ are not
moved upward when the wipers 35a to 35¢ pass the step
U. In addition, in this embodiment, unlike the second em-
bodiment described above, the wiper holder stay 32 is
not rotated when the wipers 35a to 35c pass the step U.
[0077] When performing the recovery operation of the
recording heads 17a to 17c, first as shown in FIG. 11,
the control unit 110 (see FIG. 1) downwardly moves the
first conveying unit 5 positioned below the recording por-
tion 9. Then, the control unit 110 horizontally moves the
wipe unit 19 positioned below the second conveying unit
12 so that it is positioned between the recording portion
9 and the first conveying unit 5.

(Cleaning liquid supply operation)

[0078] Priorto the wiping operation (wipe operation de-
scribed later), as shown in FIG. 12, the control unit 110
(see FIG. 1) supplies the cleaning liquid 23 to the record-
ing heads 17a to 17c. A predetermined amount of the
supplied cleaning liquid 23 is supplied from the cleaning
liquid supply ports 60a (see FIG. 24) to the lower surface
F2.

(Ink extrusion operation)

[0079] In addition, prior to the wiping operation (wipe
operation described later), as shown in FIG. 12, the con-
trol unit 110 (see FIG. 1) supplies the ink 22 to the re-
cording heads 17ato 17c. The supplied ink 22 is forcibly
extruded (purged) from the ink ejection port 18a.

(Wipe operation)

[0080] As shown in FIG. 13, the control unit 110 up-
wardly moves the wipers 35a to 35c¢ at the position P1
just below the inclined surface 62 of the cleaning liquid
supply member 60 of the recording heads 17a to 17¢c
(position on the wiping direction upstream side (the right
side in FIG. 13) of the cleaning liquid supply region R2).
In this case, the wipers 35a to 35c is moved upward so
that the upper surfaces of the wipers 35a to 35¢ become
higher than the lower surface F2. Note that when the
wipers 35a to 35c are moved upward, the wipers 35a to
35c may or may not be pressed to contact with the in-
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clined surface 62.

[0081] From the state of FIG. 13, the control unit 110
horizontally moves the wipers 35a to 35c along the lower
surface F2 in the direction to the ink ejection region R1
(in the arrow A direction) as shown in FIG. 14. In this
way, the wipers 35a to 35¢ wipe off the cleaning liquid
23 and moves on the lower surface F2 in the direction to
the ink ejectionregion R1in the state holding the cleaning
liquid 23.

[0082] After that, as shown in FIG. 17, the wipers 35a
to 35¢c move in the left direction (in the arrow A direction)
on the ink ejection surface F1 while maintaining the state
holding the cleaning liquid 23. Further, the wipers 35a to
35c¢ further move in the left direction (in the arrow A di-
rection). When the wipers 35a to 35c reach the position
P2 on the opposite side of the cleaning liquid supply re-
gion R2 with respect to the ink ejection region R1, the
movement in the left direction is stopped.

(Separation operation)

[0083] Afterthe wipe operation is performed, as shown
in FIG. 18, the control unit 110 downwardly moves the
wipers 35a to 35c so as to be separated from the ink
ejection surface F1.

[0084] Finally, the control unit 110 horizontally moves
the wipe unit 19 disposed between the recording portion
9 and the first conveying unit 5 so that it is positioned
below the second conveying unit 12, and the control unit
110 upwardly moves the first conveying unit 5 to a pre-
determined position. In this way, the recovery operation
of the recording heads 17a to 17c is finished.

[0085] Other operations in the third embodiment are
the same as those in the first embodiment described
above.

[0086] In this embodiment, as described above, the
recording heads 17a to 17¢ are constituted of the head
portion 18 that ejects the ink 22, and the cleaning liquid
supply member 60 that supplies the cleaning liquid 23.
In this way, an ink passing path and a cleaning liquid
passing path in the recording heads 17a to 17c can be
formed in different members (the head portion 18 and
the cleaning liquid supply member 60), and hence struc-
tures of the recording heads 17ato 17c can be prevented
from being complicated.

[0087] In addition, the length L60 in the head width
direction of the lower surface F2 of the cleaning liquid
supply member 60 is larger than the length L18 in the
head width direction of the ink ejection surface F1. In this
way, even if the head portion 18 and the cleaning liquid
supply member 60 are disposed to be shifted from each
other in the head width direction, one end of the ink ejec-
tion surface F1 in the head width direction can be pre-
vented from protruding from the lower surface F2 of the
cleaning liquid supply member 60 in the head width di-
rection. For this reason, the cleaning liquid 23 of the lower
surface F2 can be supplied to the entire region in the
head width direction of the ink ejection surface F1, and
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hence the ink ejection surface F1 can be cleaned over
the entire region in the head width direction.

[0088] In addition, as described above, the length L35
in the head width direction of the wipers 35a to 35c is
larger than the length L60 in the head width direction of
the lower surface F2, and the two corner portions 65a of
the end of the lower surface F2 on the wiping direction
downstream side are formed to have a round shape in a
plan view. In this way, when the wipers 35a to 35¢c move
from the lower surface F2 to the ink ejection surface F1,
the wipers 35a to 35c can be prevented from being dam-
aged by the corner portion 65a of the lower surface F2.
Note that when the corner portion 65a is formed in a right
angle in a plan view, the corner portion 65a may damage
the wipers 35a to 35c so that ends of the wipers 35a to
35c in the head width direction may be cut along the
wiping direction.

[0089] In addition, when the thin plate portion 65 of the
cleaning liquid supply member 60 is disposed to overlap
under an end of the ink ejection surface F1, i.e., when
the lower surface F2 is disposed under the ink ejection
surface F1, the contact pressing force of the wipers 35a
to 35c to the lower surface F2 becomes larger than the
contact pressing force of the wipers 35a to 35c to the ink
ejection surface F1. For this reason, when the wipers 35a
to 35¢c move from the lower surface F2 to the ink ejection
surface F1, the wipers 35a to 35c are apt to be damaged
by the corner portion 65a of the lower surface F2. There-
fore, itis particularly effective to form the end of the lower
surface F2 in the wiping direction downstream side to
have a round shape in the structure in which the lower
surface F2 is disposed under the ink ejection surface F1.
[0090] In addition, as described above, a radius of cur-
vature of the corner portion 65a is larger than or equal
to the protrusion amount W65a of the lower surface F2
from the ink ejection surface F1 in the head width direc-
tion. In this way, the round shape of the corner portion
65a can be large, and hence the wipers 35a to 35¢ can
be prevented from being damaged by the corner portion
65a.

[0091] Other effects of the third embodiment are the
same as those in the first embodiment described above.
[0092] Note that the embodiments disclosed in this
specification are merely examples in every aspect and
should not be interpreted as limitations. The scope of the
presentdisclosure is defined not by the above description
of the embodiments but by the claims and should be un-
derstood to include all modifications within meanings and
scopes equivalent to the claims.

[0093] For example, in the first and second embodi-
ments described above, the cleaning liquid supply mem-
ber 60 including the cleaning liquid supply region R2 in
which the cleaning liquid supply ports 60a are formed is
disposed separately from the head portion 18 as an ex-
ample, but the present disclosure is not limited to this. It
is possible to adopt a structure in which the cleaning liquid
supply member 60 is notdisposed, and the cleaning liquid
supply region R2 in which the cleaning liquid supply ports
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60a are formed is disposed in the head portion 18.
[0094] In addition, in the embodiments described
above, the cleaning liquid supply operation is performed
before the wipe operation as an example, but it may be
performed simultaneously with the wipe operation as
long as before the wipers 35a to 35c enter the cleaning
liquid supply region R2. In addition, the ink extrusion op-
eration is performed before the wipe operation in the ex-
ample, but it may be performed simultaneously with the
wipe operation as long as before the wipers 35a to 35¢
enter the ink ejection region R1.

[0095] In addition, in the embodiments described
above, the cleaning liquid 23 and the ink (purged ink) 22
are used for performing the recovery operation of the
recording heads 17a to 17c¢, but only the cleaning liquid
23 may be used for performing the recovery operation of
the recording heads 17a to 17c. In other words, the ink
extrusion operation may not be performed.

[0096] In addition, in the embodiments described
above, the step is formed between the cleaning liquid
supply surface F2 and the ink ejection surface F1 as an
example, but the present disclosure is not limited to this.
In other words, the cleaning liquid supply surface F2 and
the ink ejection surface F1 may be flush with each other.
[0097] In addition, in the third embodiment described
above, the cleaning liquid supply region R2 in which the
cleaning liquid supply ports 60a are formed is disposed
in the lower surface F2 as an example, but it may be
disposed in the inclined surface 62. In this case, the
cleaningliquid 23 supplied to the inclined surface 62 flows
along the inclined surface 62 to the lower surface F2, and
hence the wipers 35a to 35c can wipe off the cleaning
liquid 23. Note that the cleaning liquid supply surface is
constituted of the inclined surface 62 and the lower sur-
face F2.

[0098] In addition, in the third embodiment described
above, the two corner portions 65a of the end of the lower
surface F2 in the wiping direction downstream side are
formed to have a round shape in a plan view as an ex-
ample, but the present disclosure is not limited to this.
For example, like the recording heads 17a to 17¢ shown
in FIG. 28 of a variation of the third embodiment of the
present disclosure, the end of the lower surface F2 in the
wiping direction downstream side may be formed to have
a semicircular shape in a plan view. With this structure,
the round shape of the end of the lower surface F2 in the
wiping direction downstream side can be larger, and
hence the wipers 35ato 35¢ can be more prevented from
being damaged. In addition, the wipers 35a to 35c grad-
ually contact (abut) with the ink ejection surface F1 until
the middle part in the head width direction passes the
step U, and hence the wipers 35ato 35c can be prevented
from leaping when they contact with the ink ejection sur-
face F1. Therefore, the cleaning liquid 23 can be pre-
vented from remaining at the step U.
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Claims (18a).

1. Arecording head recovery system comprising: 4. The recording head recovery system according to

claim 1, 2 or 3, characterized in that

a recording head (17a to 17¢) including an ink %
ejection surface (F1) provided with an ink ejec- the recording head (17ato 17c) is constituted of
tion region (R1) in which a plurality of ink ejection an ink ejection head portion (18) including the
ports (18a) are formed for ejecting ink (22) onto ink ejection surface (F1) and a cleaning liquid
a recording medium (S); supplying head portion (60) including a cleaning
a wiper (35a to 35c) configured to wipe the ink 70 liquid supply surface (F2) provided with the
ejection surface (F1) in a predetermined direc- cleaning liquid supply region (R2), and
tion; a height position (H2) of the cleaning liquid sup-
awipe unit (19) for holding the wiper (35a to 35c¢) ply surface (F2) is lower than a height position
and moving the wiper (35a to 35c) in an up and (H1) of the ink ejection surface (F1).
down direction while moving the same alongthe 75
ink ejection surface (F1); and The recording head recovery system according to
a control unit (110) for controlling the wipe unit claim 4, characterized in that an overlap amount
(19), characterized in that of the wiper (35a to 35¢) with the cleaning liquid sup-
therecording head (17ato 17c)includes a clean- ply surface (F2) when passing the cleaning liquid
ing liquid supply region (R2) disposed on anup- 20 supply region (R2) is smaller than an overlap amount
stream side in a wiping direction of the ink ejec- of the wiper (35a to 35¢) with the ink ejection surface
tion region (R1), the wiping direction in which (F1) when wiping the ink ejection region (R1).
the wiper (35a to 35c¢) wipes the ink ejection sur-
face (F1), the cleaning liquid supply region (R2) The recording head recovery system according to
in which a plurality of cleaning liquid supply ports 25 claim 4 or 5, characterized in that a part on the
(60a) for supplying cleaning liquid (23) are wiping direction downstream side of the cleaning lig-
formed, uid supplying head portion (60) is formed to have a
the control unit (110) is capable of performing a thin plate-like shape and is disposed to overlap under
recovery operation of the recording head (17a an end of the ink ejection surface (F1).
to 17c) including a cleaning liquid supply oper- 30
ation for supplying the cleaning liquid (23) from The recording head recovery system according to
the cleaning liquid supply ports (60a), and awipe one of claims 1 to 5, characterized in that the wipe
operation for wiping the ink ejection surface (F1) unit (19) comprises a wiper holding member (32) for
with the wiper (35a to 35c¢) in a state holding the holding the wiper (35a to 35c) and moving the same
cleaning liquid (23), by moving the wiper (35a 35 along the ink ejection surface (F 1), the wiper holding
to 35¢) from a position (P1) on the wiping direc- member being capable of rotating about a rotation
tion upstream side of the cleaning liquid supply shaft (32a) extending in a head width direction per-
region (R2) to a position (P2) on the wiping di- pendicular to a wiping direction in which the wiper
rection downstream side of the ink ejection re- (35a to 35¢) wipes the ink ejection surface (F1);
gion (R1), and 40
in the wipe operation, a height position (H11) of a rotation mechanism (37) for rotating the wiper
a lower end part of the wiper (35a to 35c) when holding member (32) about the rotation shaft
passing the cleaning liquid supply region (R2) (32a), wherein the wiper (35a to 35c) is moved
is lower than a height position (H12) of the lower inthe up and down direction by rotating the wiper
end part of the wiper (35a to 35c) when wiping 45 holding member.
the ink ejection region (R1).
A recording head recovery system comprising:
The recording head recovery system according to
claim 1, characterized in that a pressure contact a recording head (17a to 17¢) including an ink
angle (B1) of a tip of the wiper (35a to 35c) to the ink 50 ejection surface (F1) provided with an ink ejec-
ejection surface (F1) is larger when the wiper (35a tion region (R1) inwhich a plurality of ink ejection
to 35c) passes the cleaning liquid supply region (R2) ports (18a) are formed for ejecting ink (22) onto
than when it passes the ink ejection region (R1). a recording medium (S);
a wiper (35a to 35c) configured to wipe the ink
55

The recording head recovery system according to
claim 1 or 2, characterized in that an opening di-
ameter of the cleaning liquid supply port (60a) is larg-
er than an opening diameter of the ink ejection port

12

ejection surface (F1) in a predetermined direc-
tion;

a wiper holding member (32) for holding the wip-
er (35a to 35¢) and moving the same along the
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ink ejection surface (F1), the wiper holding mem-
ber being capable of rotating about a rotation
shaft (32a) extending in a head width direction
perpendicular to a wiping direction in which the
wiper (35a to 35¢) wipes the ink ejection surface
(F1);

a rotation mechanism (37) for rotating the wiper
holding member (32) about the rotation shaft
(32a); and

a control unit (110) for controlling the rotation
mechanism (37), characterized in that
therecording head (17ato 17c)includes a clean-
ing liquid supply region (R2) disposed on an up-
stream side inthe wiping direction of the ink ejec-
tion region (R1), the cleaning liquid supply re-
gion (R2) in which a plurality of cleaning liquid
supply ports (60a) for supplying cleaning liquid
(23) are formed,

the control unit (110) is capable of performing a
recovery operation of the recording head (17a
to 17c) including a cleaning liquid supply oper-
ation for supplying the cleaning liquid (23) from
the cleaning liquid supply ports (60a), and awipe
operation for wiping the ink ejection surface (F1)
with the wiper (35a to 35c¢) in a state holding the
cleaning liquid (23), by moving the wiper (35a
to 35¢) from a position (P1) on the wiping direc-
tion upstream side of the cleaning liquid supply
region (R2) to a position (P2) on the wiping di-
rection downstream side of the ink ejection re-
gion (R1), and

in the wipe operation, the control unit (110) ro-
tates the wiper holding member (32) so that a
pressure contact angle (1) of a tip of the wiper
(35a to 35¢) to the ink ejection surface (F1) is
decreased after the wiper (35a to 35c) passes
the cleaning liquid supply region (R2) before
reaching the ink ejection region (R1).

9. The recording head recovery system according to
claim 7 or 8, characterized in that

the wiper holding member (32) has a wiper
mounting surface (32b) to which the wiper (35a
to 35c) is mounted, and

the wiper mounting surface (32b) is disposed to
be inclined upward toward the wiping direction
upstream side when the wiper (35a to 35c) pass-
es the cleaning liquid supply region (R2), and is
disposed to be perpendicular to the ink ejection
surface (F1) when the wiper (35a to 35c) passes
the ink ejection region (R1).

10. The recording head recovery system according to
claim 7, 8 or 9, characterized in that a pressure
contact angle (B1) of the tip of the wiper (35a to 35¢)
to a surface (F2) provided with the cleaning liquid
supply region (R2) when passing the cleaning liquid
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supply region (R2) is larger than the pressure contact
angle (B2) of the tip of the wiper (35a to 35c) to the
ink ejection surface (F1) when wiping the ink ejection
region (R1) by 10 to 20 degrees.

11. A head cleaning mechanism comprising:

a recording head (17a to 17¢) including an ink
ejection surface (F1) in which a plurality of ink
ejection ports (18a) are formed for ejecting ink
(22) onto a recording medium (S), and a clean-
ing liquid supply surface (F2) in which a plurality
of cleaning liquid supply ports (60a) for supply-
ing cleaning liquid (23) are formed; and

a wiper (35a to 35c) configured to wipe the ink
ejection surface (F1) in a predetermined direc-
tion, characterized in that

the recording head (17ato 17c) is constituted of
an ink ejection head portion (18) including the
ink ejection surface (F1), and a cleaning liquid
supplying head portion (60) disposed on an up-
stream side in a wiping direction of the ink ejec-
tion head portion (18), the wiping direction in
which the wiper (35a to 35c) wipes the ink ejec-
tion surface (F1), the cleaning liquid supplying
head portion (60) including the cleaning liquid
supply surface (F2),

the cleaning liquid supply surface (F2) includes
a lower surface (F2) disposed in parallel to the
ink ejection surface (F1) on the wiping direction
upstream side of the ink ejection surface (F1)
adjacent to the same, and

alength (L60) of the lower surface (F2) in a head
width direction perpendicular to the wiping di-
rection is larger than a length (L18) of the ink
ejection surface (F1) in the head width direction.

12. The head cleaning mechanism according to claim
11, characterized in that

a part of the cleaning liquid supplying head por-
tion (60) on the wiping direction downstream
side is provided with a thin plate portion (65)
overlapping under an end of the ink ejection sur-
face (F1), and

a step (U) corresponding to a thickness of the
thin plate portion (65) is formed at a boundary
part between the lower surface (F2) and the ink
ejection surface (F1).

13. The head cleaning mechanism according to claim
11 or 12, characterized in that

a length (L35) of the wiper (35a to 35c) in the
head width direction is larger than a length (L60)
of the lower surface (F2) in the head width di-
rection, and

two corner portions (65a) of an end of the lower
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surface (F2) in the wiping direction downstream
side are formed to have a round shape in a plan
view.

14. An inkjet recording apparatus (100) comprising the
recording head recovery system according to any
one of claims 1 to 10 or the head cleaning mecha-
nism according to any one of claims 11 to 13.
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